Aim: Extraction site reconstruction is essential for alveolar ridge preservation, keeping in mind future placement of implants. In an attempt to preserve the alveolar bone and to avoid ridge augmentation prior to implant placement, numerous biocompatible regenerative materials have been used immediately following tooth extraction to fill the socket.
INTRODUCTION
Regeneration of periodontium aims at restoring the original architecture and function of the tissues lost due to disease. 1 Bone is, one of the few organs, able to self-regenerate following injury, however, when the damage is sufficiently severe, bone may not heal properly and regain its original mechanical function and, therefore, massive bone defects are a great challenge to reconstructive periodontal surgeries. Extraction site reconstruction is essential for preservation of alveolar ridge height and width, keeping in mind future placement of implants. 2 Immediately following extraction, the socket is filled with blood coagulum and by 4 to 6 weeks, most of the alveolus are filled with woven bone, while the soft tissue becomes keratinized and, by the end of 4 to 6 months, the mineral tissue within the socket is reinforced with layers of lamellar bone. 3, 4 However, this process takes long time to reach the height and width of the adjoining sites. Studies have shown the beneficial effects of use of bone grafts in augmenting the alveolus following extractions as compared to the socket healing alone. 5, 6 Bone grafting has been used since times immemorial to replace this lost bone through the process of osteogenesis, osteoconduction or osteoinduction and it has been shown to promote regeneration and inhibit the epithelial migration by a process of contact inhibition. The present study aims at comparatively evaluating these two forms of calcium sulfate, i.e. medical grade (Dentogen) ® and nano-crystalline (Nanogen) ® forms in extraction sockets based on histological and radiological assessments.
MATERIALS AND METHODS
This case series presents an early trend of the study as a pilot trial on three cases; two of which were treated using nano-crystalline calcium sulfate hemihydrate bone graft (Nanogen) ® and one case was treated using medical grade calcium sulfate hemihydrate bone graft (Dentogen) ® . The study included willing subjects slated for extractions due to presence of any ongoing pathosis and subsequent implant placement. They were systemically healthy with no history of any ongoing pregnancy, smoking or traumatic extractions. All the patients enrolled for the study were administered phase I periodontal therapy, following which they were equally divided into two groups: A and B by computer generated random numbers. An informed consent was obtained from each of the patients after thoroughly explaining the treatment protocol. Extractions were carried out under local anesthesia (2% lidocaine and 1:100000 adrenaline) after elevating the buccal and lingual mucoperiosteal flaps with minimal trauma preferably using a periotome so as to preserve the walls of the socket for graft placement. Thus, each of the sockets taken up for treatment had a four-walled configuration. The extraction sockets were thoroughly debrided and then decorticated with a no. 1/2 round bur and copious irrigation to enhance vascular supply. In group A patients, the sockets were filled with nano-crystalline calcium sulfate hemihydrate bone grafts (Nanogen) ® immediately after local control of bleeding at the extraction sites and, in group B patients, the sockets were filled with medical grade calcium sulfate hemihydrate bone grafts (Dentogen) ® . Following adequate condensation of the graft in the socket, the flaps were repositioned and sutured using 3-0 black silk sutures. Postoperative care comprised of 0.12% chlorhexidine rinses twice daily for 4 weeks, systemic antibiotics (amoxicillin 500 mg every 8 hours) for 1 week, analgesic medication (ibuprofen 400 mg every 8 hours) for 3 days and the same regimen was extended as per the need of the subject. Sutures were removed after 10 to 14 days. The sites were allowed to heal and any adverse event or complication observed was noted during the course of the study.
Radiographic evaluation:
Radiographs were taken at baseline, i.e immediately after graft placement, at 1, 3 and at 4 months after the surgical procedure to evaluate the change in the radiographic density of bone. The radiographs were taken by a paralleling technique with the following parameters; tube current of 8 mA, tube voltage of 70 kV and the length of the cone (PIG) as 12 inches.
Histopathological evaluation: Trephined cylindrical sample cores of newly formed intrasocket tissue, 2 mm in diameter, 7 mm in length, were obtained after 4 months of the surgical procedure. The samples were preserved in 10% formalin and then sent for histopathological evaluation in a specialized laboratory. Results were compared in terms of the extent of resorption of both Nanogen ® and Dentogen ® and the histological assessment of the quality of bone formed.
RESULTS
Results showed that at the end of 4 months following grafting the extraction sites in all the three cases healed with no adverse event and clinical evaluation revealed a fully keratinized soft tissue covering the underlying bone. Transgingival probing of the grafted area revealed the presence of solid underlying bone. Radiographic assessment showed the presence of some remnants of the bone graft materials in all the three cases but most of the bone graft had resorbed to be replaced with spongy bone with bone density comparable to the surrounding bone. Histopathological assessment revealed that 100% of the bone was vital with evidence of osteoclasts, osteoblasts and numerous blood vessels. On a quantitative estimation approximately 52% of the tissue was bone and 48% was bone marrow (Figs 1 and 2 ).
DISCUSSION
Alveolar ridge augmentation is often deemed necessary prior to replacement of missing teeth with implants. Loss of bone may occur due to presence of an endodontic pathology, periodontitis, trauma or aggressive maneuvers during extraction. Hence, it becomes prudent to preserve the alveolar ridge during extraction procedures. The degree of ridge resorption greatly increases with the time elapsed since tooth extraction with the greatest occurring in the immediate postextraction period. 13, 14 Schropp et al suggested, after a 12-month prospective study that severe changes in the bone contour occurred following extraction to the order of 50% decrease in bone width with 2/3rd occurring in the first 3 months. 15 In an attempt to preserve the alveolar bone and to avoid ridge augmentation prior to implant placement, numerous biocompatible regenerative materials have been used immediately following tooth extraction to fill the socket. [16] [17] [18] Medical grade calcium sulfate hemihydrate is a fascinating material with unique physical and chemical properties. Upon implantation in the body, it dissolves into calcium and sulfate ions and the calcium ions combine with phosphate ions from body fluids to form calcium phosphate. This forms an osteoconductive lattice of biologic apatite that stimulates bone growth into the defect. Infrared spectroscopy studies have shown that the newly deposited material is mainly carbonated hydroxyapatite which is similar to the apatite naturally present in bone. As calcium sulfate undergoes degradation in the osseous defect, a local decrease in pH occurs which results in demineralization of the defect walls producing a release of growth factors, such as bone morphogenetic protein-2 (BMP-2), BMP-7, TGF- and PDGF-BB that enhance bone regeneration. 9, 10 Numerous studies have cited the advantages of the use of calcium sulfate bone grafts in various osseous defects and shown them to exhibit superior results over other alloplasts and comparable results to those of autografts. 19, 20 No osteoprotective regenerative barrier was used as both the forms of calcium sulfate bone grafts under study had a self-retentive property. This material, however, was observed to resorb too quickly before bone could regenerate and pronounced shrinkage of the graft material during resorption process caused a decrease in the volume of regenerated bone compared to the volume of the graft. To overcome this drawback, a nano-composite graft was developed in which microcrystalline calcium sulfate was converted to grains of calcium sulfate (size range 200 to 900 nanometers), which are tightly compressed together to form granules in sizes ranging from 400 to 1000 microns. This unique microscopic structure enabled it to undergo controlled degradation over a period of 12 weeks as compared to 4 to 6 weeks for traditional calcium sulfate. The present study aims to comparatively assess these two forms of calcium sulfate. The results of this pilot trial on three cases were found to be comparable with no specific difference found with the use of these two forms of calcium sulfate graft material. The success of osseointegrated implants rests in the quality and quantity of residual bone at the recipient site at the time of implant placement. 2 The use of both of these materials in freshly extracted sockets resulted in the formation of good quality bone with sufficient strength to be considered favorably for implant placement.
